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Abstract

Magnetic resonance imaging is a sophisticated medical modality. Despite
its advantages, the generated images may exhibit degradations or distortions
due to unavoidable factors that impact diagnostic accuracy. These degradations
diminish the clarity of the image and degrade the overall image quality. which
negatively affects visual perception and poses substantial hurdles to the
accuracy of disease diagnosis.

This study introduces a new framework that can analyze the input MR
image to determine the type of degradation it contains and handle it using the
appropriate proposed algorithm. The framework includes three proposed
algorithms as follows:

Algorithm 1 (S_LIP): S LIP is a statistical-based algorithm proposed to
improve MR 1mage contrast. In the first stage, three types of transformations
(Logarithmic transformation and two kinds of S_Curve Transform) are used to
change the image's gray level and obtain three different images, each with
different features. These images' features are combined to produce a new image
using logarithmic image processing. Then, post-processing with S-Curve
transform and linear stretching is applied to create enhanced images.

The S_LIP algorithm was compared with six different algorithms based
on the concept, and two measures were utilized to assess the comparison. S_LIP
outperformed them; it obtained the best performances according to average
NSS=2.6409 and average VCM=380.7991. S_LIP produced clear images with
natural contrast while well-illuminating the dark areas of the image without
providing undesirable amplification.

Algorithm 2 (Adapted Fast Gradient Projection): This algorithm was
introduced to eliminate Rician noise in MR images. It has two distinctly defined
stages. The first includes a detail-emphasis phase in each iteration to enhance
the high-frequency components. The second automatically computes the
regularization parameter using the image's local data.

Based on the concept, the proposed denoising algorithm outperformed
six different algorithms. The comparison was based on three measures. It's
obtained the best performances, recording the lowest averages in PIQE=
47.3118, BRISQUE= 45.2244, and NIQE= 4.3877.



Algorithm 3 (Guided-Subsumed Unsharp Mask Filter): The proposed
filter includes two main stages. The first is utilizing the improved guided filter
instead of the low-pass Gaussian filter with an adaptive regularization
parameter. The second involves using a dynamic sharpening process to control
the sharpness level.

Also, the proposed filter was compared with six different algorithms
based on three measures. GSUM outperformed them by achieving the best
performances, recording the lowest averages in PIQE (28.4453) and Blur
(0.6940), while achieving the highest average in Fish (6.1215) with a fast
execution time.

In cases where images are affected by more than one type of degradation
simultaneously, the previously described algorithms are combined according to
the specific type of degradation.
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ABSTRACT

Magnetic resonance imaging is a sophisticated medical modality. Despite its advantages, the generated
images may exhibit degradations or distortions due to unavoidable factors that impact diagnostic accuracy.
These degradations diminish the clarity of the image and degrade the overall image quality. which
negatively affects visual perception and poses substantial hurdles to the accuracy of disease diagnosis.

This study introduces a new framework that can analyze the input MR image to determine the type of
degradation it contains and handle it using the appropriate proposed algorithm. The framework includes
three proposed algorithms as follows:

Algorithm 1 (S_LIP): S_LIP is a statistical-based algorithm proposed to improve MR image contrast. In
the first stage, three types of transformations (Logarithmic transformation and two kinds of S_Curve
Transform) are used to change the image's gray level and obtain three different images, each with different
features. These images' features are combined to produce a new image using logarithmic image
processing. Then, post-processing with S-Curve transform and linear stretching is applied to create
enhanced images.

The S_LIP algorithm was compared with six different algorithms based on the concept, and two measures
were utilized to assess the comparison. S_LIP outperformed them; it obtained the best performances
according to average NSS=2.6409 and average VCM=380.7991. S LIP produced clear images with
natural contrast while well-illuminating the dark areas of the image without providing undesirable
amplification.

Algorithm 2 (Adapted Fast Gradient Projection): This algorithm was introduced to eliminate Rician noise
in MR images. It has two distinctly defined stages. The first includes a detail-emphasis phase in each
iteration to enhance the high-frequency components. The second automatically computes the
regularization parameter using the image's local data.

Based on the concept, the proposed denoising algorithm outperformed six different algorithms. The
comparison was based on three measures. It's obtained the best performances, recording the lowest
averages in PIQE=47.3118, BRISQUE= 45.2244, and NIQE=4.3877.

Algorithm 3 (Guided-Subsumed Unsharp Mask Filter): The proposed filter includes two main stages. The
first is utilizing the improved guided filter instead of the low-pass Gaussian filter with an adaptive
regularization parameter. The second involves using a dynamic sharpening process to control the
sharpness level.

Also, the proposed filter was compared with six different algorithms based on three measures. GSUM
outperformed them by achieving the best performances, recording the lowest averages in PIQE (28.4453)
and Blur (0.6940), while achieving the highest average in Fish (6.1215) with a fast execution time.

In cases where images are affected by more than one type of degradation simultaneously, the previously
described algorithms are combined according to the specific type of degradation.
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